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An experimental  study i s  underway a t  t h e  Gulf Research 
Center i n  H a r m a N i l l e ,  Pennsylvania, aimed a t  d e f i n i n g  t h e  e f f e c t s  of 
trace meta ls  on t h e  regenera t ion  of f l u i d  c racking  c a t a l y s t s  f o r  r e s i d  
cracking a p p l i c a t i o n s .  A s  part of t h i s  s tudy a benchscale  experimental 
technique was developed f o r  coking t h e  FCC c a t a l y s t s  under well-mixed 
condi t ions.  Coke y i e l d  was found t o  c o r r e l a t e  well with t h e  type  of 
metal and its concent ra t ion .  

known Voorhies-type c o r r e l a t i o n  f o r  each metal: 

C = AT 

When c o n t a c t  t i m e  was v a r i e d  t h e  coke y i e l d  obeyed t h e  well- 

n 

where C is weight percent  carbon on t h e  c a t a l y s t ,  T is contac t  t ime i n  
minutes, A and n are cons tan ts .  The experimental  technique and r e s u l t s  
obtained f o r  n i c k e l ,  antimony, and n icke l  p a s s i v a t e d  wi th  antimony a r e  
discussed i n  t h i s  paper. 

w i t h  a d i p l e g  a s  shown i n  Figure 1. The shaker  bomb conta in ing  a known 
weight of c a t a l y s t  was placed i n  a f l u i d i s e d  sandbath and heated t o  a 
t y p i c a l  t empera ture  of 930 F under n i t rogen  purge. An o i l  feed  was 
added a t  a c o n s t a n t  r a t e  t o  t h e  c a t a l y s t  over  a per iod  of t i m e  requi red  
1 minute. The i n t e r n a l  c a t a l y s t  temperature was measured by a 
thermocouple placed a t  t h e  c e n t e r  of t h e  d ip leg .  , A t  t h e  end of run t h e  
shaker bomb was t r a n s f e r r e d  t o  another  f l u i d i s e d  s a n d b a t h  maintained a t  
room temperature. The c a t a l y s t  was t h e n  d ischarged  and its carbon 
content  determined. I n  a d d i t i o n  t o  carbon, t h e  coke was analysed f o r  
hydrogen, s u l f u r ,  and n i t rogen .  

w i t h  antimony are d iscussed  here. 
and i n  cnmhinpcl f c m ,  t o  a batch of an e q u i l i b r i m  c a t a l y s t  a t  f o u r  G ~ F  
c e n t  r a t i o n  l e v e l s .  

s teady  increase  i n  c o k e  y i e l d  with metal  conten t .  When antimony was 
added t o  p a s s i v a t e  n icke l  on c a t a l y s t  a reduct ion  i n  coke make of approxi- 
mately 40% was obta ined .  Typical reduct ion  of 50% is repor ted  f o r  
commercial un i t s .  

affect coke y i e l d ,  r e g a r d l e s s  of i ts concent ra t ion .  

t e d  i n  c o k e  y i e l d  lower than t h a t  p r e d i c t e d  by t h e  c o r r e l a t i o n  developed 

The a p p a r a t u s  used f o r  coking c o n s i s t e d  of a shaker bomb 

R e s u l t s  o b t a i n e d  f o r  n i c k e l ,  antimony, and n i c k e l  pass iva ted  
The m e t a l s  were added, s e p a r a t e l y  

C a t a l y s t s  conta in ing  f r e s h l y  depos i ted  n i c k e l  a lone  showed a 

C a t a l y s t s  conta in ing  f r e s h l y  depos i ted  antimony alone d id  not 

Coking runs  made on aged c a t a l y s t s  of high metal conten t  resul- 
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\ for  fresh-metals  c a t a l y s t s .  
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